Learning from Texas
Wildfires:
Bastrop State Park
and Beyond
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Grant

 NPS (through NCPTT) awarded the grant to study the
effects of the fire in May 2012.

e Team consisted of TPWD staff, and the “UT Team”
from the School of Architecture’s Historic
Preservation Program: Professor Fran Gale, Graduate
Student Miriam Tworak-Hoffstetter, and Alum Casey

llagher.




Bastrop State Park

* CCC era buildings built between 1933-37

Built from locally quarried stone and nestled
in the dense pmey forest
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The Fire

* Labor Day weekend 2011

e Historic drought had created dangerous
conditions

* |gnited and spread quickly (5mph) through dry
forest
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* http://www.youtube.com/watch?v=vh
JeDYQVtdQ



http://www.youtube.com/watch?v=vhJeDYQVtdQ
http://www.youtube.com/watch?v=vhJeDYQVtdQ

Protecting the historic structures

Park firefighters had time to remove pine
needles from roofs and douse them with
water, as weII as dlg flre breaks around cabin







The Overlooks




Materials - Wood

* Burning begins at 248° - 302°

e Bastrop fire produced air temperatures of almost
1,400° before the fire arrived

 Wood of overlook roofs were burned completely




Materials - Mortar

 Mortar can be weakened by a fire, which can
dehydrate the cement.

* Mortars typically lose strength at 572 - 752°

 Damage can range from shallow powdering
(top half inch) to total disintegration.

e At BSP, the mortar was in generally good







Materials - Sandstone

 Because of sandstone’s
porosity, it withstands
fire damage better than
stone like Granite.

e Sandstone can begin to
deteriorate at 842°
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Bastrop Sandstone Lab Testing

Burned and unburned samples taken

Assessed under a scanning electron
microscope

Samples showed no definitive fire decay
Also tested for water absorption, but results







Fire Retardant

e Retardant was not used at BSP, but was
dropped on a historic cemetery in Magnolia,
Texas —the UT Team examined this cemetery
to evaluate the effects of retardant on historic

masonry




Erosion

BSP suffered severe
erosion problems as a
result of the extreme
loss of vegetation

Sloping terrain added to
the problem

BSP was vulnerable to
severe erosion in
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Recovery - Cleaning

 Damage such as soiling from smoke and other
combustion products can impact surviving historic
structures.

* Smoke contains gases and particles of soot, which, if
left on some historic masonry, can cause damage.

* Cleaning historic structures should be done carefully,




Recovery - Erosion

* At BSP, erosion control measures included using felled
trees and biodegradable water diversion systems to
control run off.

* Reseeding was sped up to try to replace natural erosion
controlling vegetation.




Recovery — Fire Retardant Removal

 UT Team conducted laboratory testing of
retardant removal

e Using BSP samples, retardants were applied
and exposed to 100° temperatures for several

days.
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Substitute Materials

* BSP cabins and refectory have wood shingle
roofs, which are made of fire treated wood.

e Substitute materials must be carefully
evaluated, balancing the need to keep the
historic character with the potential




Defensible Space

* Possible to reduce the risk to park structures
by adding a defensible space component to
the regular and cyclical maintenance work
done to park structures.

* FireWise suggestions




Defensible Space Guidelines

"Defensible space radius"

Trees within Radius

Shrubs Within Radius

Maintenance

WUI Code 30 Feet Yes - horizontal distance of 10 Yes - as long as it Remove dead growth, trees
feet from structure and other tree [does not encourage |pruned
crowns. Lowest limb must be 6 [fire spreading. Non-
feet from ground or higher. fire resistant plants
Firewise 30 feet (Zone 1) None Must be 5 feet from
building
30 - 100 feet (Zone2) No crown touching, trimmed Well spaced Remove dead growth. Metal

Mesh protecting under
decks/attic/soffet vents.

100 - 200 feet (Zone 3) Well spaced Low volume, well
spaced
California Code 30 feet Single trees only, lowest branch |Welll pruned

6 - 15 feet above vegetation,
depending on slope.

30 - 100 feet (zone 2)

Stumps removed, dead trees
limited to one per acre

Remove dead growth, grass
kept to 4 inches and shorter,
aalthough if well separated
from toher fuel, can be 18
inches.




Preparing — Park Maintenance

Close growing trees
can be removed

Overhanging limbs can
be trimmed away

Close growing shrubs
can be removed

Trees near historic
structures can be




Protecting Historic Structures from
Wildfires —
Guidelines for Texas Parks and Wildlife

e Assemble a Team

 Recruit TPWD Firefighting Team members to work with cultural
resource specialists on wildfire preparedness and recovery for
TPWD historic structures

 Review existing emergency management plan, updating
information for historic structures

* Conduct training for cultural resource specialists in firefighting

strategies and for firefighting team members on cultural resource
issues




Protecting Historic Structures from Wildfires —
Guidelines for Texas Parks and Wildlife

* Prepare Historic Structures

* Conduct a survey of historic structures to document character-
defining features, original and replacement materials, and existing
conditions

e Obtain high quality, archival photographs of historic structures,
documenting each elevation, and including close-up views of
important architectural details

 Remove dead pine needles, leaves and other debris from the roofs
of historic structures as a part of routine maintenance




Protecting Historic Structures from Wildfires —
Guidelines for Texas Parks and Wildlife

* Create Defensible Space

* Create defensible space around each historic structure, and maintain the
zones through regular maintenance

* Remove dead vegetation from within 30 feet of each structure

* Trim overhanging tree limbs within 10 feet of structure

* Trim low tree branches to at least 6 feet from the ground

 Remove flammable vegetation in direct contact with structures

* Keep plantings and mulch at least 5 feet from the structures

 Trim low tree branches above shrubbery to allow for 15 foot clearance




Protecting Historic Structures from Wildfires —
Guidelines for Texas Parks and Wildlife

* Begin Recovery Operations

* Assoon as it is safe to reenter the park, inspect historic structures,
using the rapid assessment form to catalog the damage

 Document the fire damage in photographs before undertaking
cleaning or removal of material

* Allow buildings to dry through natural ventilation if saturated

* If fire retardants have come in contact with historic masonry, clean
as soon as possible

Remove dead or weakened trees C




Assessment F
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TPWD Post-Wild i Structure Conditions Assessment

Inspection date time Oam OFm Area Inspected O Extericr Only
Inﬂpﬂcﬂﬂﬂ pe Q) Extencr and Intenor
Inzpector
Property Description
Struciure Type of Constructon Ocoupied?
P, O Wood Frame [0 Manufactwred [J Boat Qyes Qino
ek [ Steal Frame [ Brick O Tther
N ; . b 4 el 4 O Concrate O Stone Repairs begun?
umber of etories above groun aw graun
g g Primary Occupancy Qyes Qo
Approx footprnt area (sguare fest) [ Dweling O Schoal
[ Cther Residential O Cemstary
Contact Info O Pubsic Assembly O Other
O Emergency Services
O Commercaal
[ Officas
O Mussum
Prnperty Location Data: Lecation 1 Lecation 2 Location 3 Location 4 Lecation 5
Coes! GFS dlata £ passdle, & decimar Data N
dﬂ{;..m cesngr MATET alafony Data W
[ 3 sy Ee Descripbion
Significance Desigration
Does this property appear historic? |old:r.lh:r| B0 y‘aar:) Oyes One O dont know E ﬁ:g: E:;-i;:;%'}:?ﬁwmnimﬁm
Is thare a sign or plague®  [Jyes One O dort know O Siate/Local
Is this a CCC era struchre?  [Jyas Jno [ dont know O g:_tl’l Registar Ehgibile
B

Potential Hazards
I5 it possible to enter the bulding or site? O yes One I it Safe to enter the bullding or site?  Qyes Ono

Interior Condition [ Structural Damage Ol MoldMidew [ Faling Plaster  [] Sedimentioil [ Hazards

Exterior Condfian [ Sructural Damage [ MoldMidew [ Falling Plasier [ Sediment/Sail [ Hazards
Commenls

Direct Impacts:
Porch Damage [ Mene [0 Singed [ Partial burn ] Complate bum [0 Gare CWiA
Siding Damage [ Mene [J Singed [ Partial burn [0 Complate bum 0 Gore CIWA
Cornice Damags O Mene [ Singed [ Parial burn [ Complete bum O Gone  CIM
Damage to windaws, doors O Mene [ Snged [ Parial burn [ Complete bum O Gone  CIM
Raof Damage O Mene O Snged [ Parial burn [0 Complete bum O Gone  CIM
Shutier Damage O Mene O Snged [ Parial burn 0 Complete bum O Gone  OM
Balcery Damage [ Mone [ Singed [ Parfial burn [ Complete bum [ Gane [T
Ceiings [ Mone [ Singed [ Parialburn [ Complete bum [ Gone I
First Flace flooring [ Mone [0 Singed [ Partial burn O Complele bum 0 Gane  CIHim

First Flacr structure [ Mone [ Singed [ Parlial burn: ] Complate bum O Gone  CIM
First flcar walls [ Mone [ Singed [ Parlial burn (] Complete bum 0 Gare  CIM
Damage ta upper floors [ Mone [ Singed [ Partial burn. [ Complate bum [ Gare 8

Criginally chreakoged for FEMS, by e MPS Makional Canter far P and Teninig in wilh the Herftage Ermsrgency Matonal Task Force.
Actupiud for Tazie Parke and ‘Widkl.
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